Introduction
Due to the large bb cross section at 1.96 TeV pp collisions, the Tevatron collider at Fermilalb is currently the largest source of b-hadrons and provides a very rich environment for the study of b-hadrons. It is also the unique place to study high mass b-hadrons such as B 0 s , B c , b-baryons and excited b-hadrons states. CDF and DØ are both symmetric multipurpose detectors [1, 2] . They are essentially similar and consist of vertex detectors, high resolution tracking chambers in a magnetic field, finely segmented hermitic calorimeters and muons momentum spectrometers, both providing a good lepton identification. They have fast data acquisition systems with several levels of online triggers and filters and are able to trigger at the hardware level on large track impact parameters, enhancing the potential of their physics programs.
B 0 s mixing
The B 0 -B 0 mixing is a well established phenomenon in particle physics. It proceeds via a flavor changing weak interaction in which the flavor eigenstates B 0 andB 0 are quantum superpositions of the two mass eigenstates B H and B L . The probability for a B 0 meson produced at time t = 0 to decay as B 0 orB 0 at proper time t > 0 is an oscillatory function with a frequency ∆m, the difference in mass between B H and B L . Oscillation in the B 0 d system is well established experimentally with a precisely measured oscillation frequency ∆m d . The world average value is ∆m d = 0.507 ± 0.005 ps −1 [3] . In the B 0 s system, the expected oscillation frequency value within the standard model (SM) is approximately 35 times faster than ∆m d . In the SM, the oscillation frequencies ∆m d and ∆m s are proportional to the fundamental CKM matrix elements |V td | and |V ts | respectively, and can be used to determine their values. This determination, however, has large theoretical uncertainties, but the combination of the ∆m s measurement with the precisely measured ∆m d allows the determination of the ratio |V td |/|V ts | with a significantly smaller theoretical uncertainty.
Both DØ and CDF have performed B 0 s -B 0 s mixing analysis using 1 fb −1 of data [4, 5, 6] . The strategies used by the two experiments to measure ∆m s are very similar. They schematically proceed as follows: the B 0 s decay is reconstructed in one side of the event and its flavor at decay time is determined from its decay products. The B 0 s proper decay time is measured from the the difference between the B 0 s vertex and the primary vertex of the event. The B 0 s flavor at production time is determined from information in the opposite and/or the same-side of the event. finally, ∆m s is extracted from an unbinned maximum likelihood fit of mixed and unmixed events, which combines, among other information, the decay time, the decay time resolution and b-hadron flavor tagging. In the following only the latest CDF result is presented.
B 0 s signal yields
The CDF experiment has reconstructed B 0 s events in both semileptonic B 0
γ/π 0 and ρ + → π + π 0 decay modes, have also been used. The signal yields are 61,500 semileptonic decays, 5,600 fully reconstructed and 3,100 partially reconstructed hadronic decays. This correponds to an effective statistical increase in the number of reconstructed events of 2.5 compared to the first CDF published analysis [5] . This improvement was obtained mainly by using particle identification in the event selection, by using the artificial neural network (ANN) selection for hadronic modes and by loosening the kinematical selection. the fully reconstructed B 0 s decay channels the proper decay time is well defined and is given by:
B
For the partially reconstructed B 0 s decay channels it is given by:
The K-factor takes into account the missing particles 1 in the event. It's distribution for different B 0 s decay channels is obtained from Monte Carlo simulation. For illustration, figure 2 shows the K-factor distributions obtained by CDF in semileptonic and partially reconstructed hadronic decays. The proper time resolution which is one of the critical parameters for ∆m s measurement, has contributions from the uncertainty on L xy and from the momentum of the missing decay products. For the fully reconstructed decay modes, the mean proper decay time resolution obtained is 87 fs, which corresponds to the quarter of an oscillation period at ∆m s = 17.8 ps −1 . For the partially reconstructed hadronic and semileptonic decays, the average proper decay time resolutions are σ t = 97 fs and σ t = 168 fs respectively. 
Flavor tagging
The flavor of the B 0 s at the decay time is determined precisely from its decay products. At production time, the flavor of the B 0 s is determined using both opposite-side and the same-side b-flavor tagging techniques. The opposite-side tagging exploits the fact that b quarks are dominently produced in bb pairs in hadron colliders. Same side tagging relies on the charges and the identity of associated particles produced in the fragmentation of the b quark that produces the reconstructed B 0 s . The effectiveness, Q ≡ ǫD 2 , of these techniques is quantified with an efficiency ǫ, the fraction of signal candidates with a flavor tag, and a dilution D = 1 − 2ω, where ω is the probablity of mistagging. The taggers used in the opposite-side of the event are the charge of the lepton (e and µ), the jet charge and the charge of identified kaons. The information from these taggers are combined in an ANN. The use of an ANN improves the combined opposite-side tag effectiveness by 20% (Q = 1.8 ± 0.1%) compared to the previous analysis [5] . The dilution is measured in data using large samples of kinematically similar B An ANN is used to combine particle-identification likelihood based on information from the dE/dx and from the Time-of-Flight system, with kinematic quantities of the kaon candidate into a single variable. The dilution of the same side tag is estimated using Monte Carlo simulated data samples. The predicted effectiveness of the same-side flavor tag is Q=3.7% (4.8%) in the hadronic (semileptonic) decay sample. The use of ANN increased the Q value by 10% compared to the previous analysis [5] .
If both a same-side tag and an opposite-side tag are present, the information from both tags are combined assuming they are independent.
∆m s measurement
An unbinned maximum likelihood fit is used to search for B The technique used to extract ∆m s from the unbinned maximum likelihood fit, is the amplitude scan method [7] which consists of multiplying the oscillation term of the signal probablity density function in the likelihood by an amplitude A, and fit its value for different ∆m s values. The oscillation amplitude is expected to be consistent with A = 1 when the probe value is the true oscillation frequency, and consitent with A = 0 when the probe value is far from the true oscillation frequency. Figure 3 shows the fitted value of the amplitude as function of the oscillation frequency for the combination of semileptonic and hadronic B Figure 4 shows Λ as function of ∆m s . At the minimum ∆m s = 17.77 ps −1 , Λ = −17.26. The significance of the signal is the probability that randomly tagged data would produce a value of Λ lower than -17.26 at any ∆m s value. This probability has been determined to be 8 × 10 −8 which correponds to a significance of 5.4 σ.
The ∆m s value is determined from the fit for oscillation frequency at amplitude value A = 1. The fit result is ∆m s = 17.77 ± 0.10 (stat.) ± 0.07 (sys.) ps −1 . The systematic error is completely dominated by the time scale uncertainty.
The measured B 
b-hadrons lifetime measurements at the Tevatron RunII
Lifetime measurements of b-hadrons provide important information on the interactions between heavy and light quarks. These interactions are responsible for lifetime hierarchy among b-hadrons observed experimentally:
Currently most of the theoretical calculations of the light quark effects on b hadrons lifetimes are performed in the framework of the Heavy Quark Expansion (HQE) [10] Most of these measurements are already included in the world averages and are summarised in [11] . In this note focus will be on the latest results on B was extracted from an unbinned simultaneous likelihood fit to the mass and proper decay lenghts distributions. To cross check the validity of the method similar analysis were performed on the kinematically similar decay B 0 → J/ψK s . Figure 7 shows the proper decay time distributions of the J/ψΛ pair samples from CDF and DØ. The Λ b lifetime values extracted from the maximum likelihood fit to these distributions are [17, 18] 
